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Abstract 
 
In this report, I describe a query-driven system which helps in deciding which restaurant 
to invest in or which area is good to open a new restaurant in a specific place. Analysis is 
performed on already existing businesses in every state. This is based on certain factors 
such as the average star rating, the total number of reviews associated with a specific 
restaurant, the price range of the restaurant etc.  
The results will give an idea of successful restaurants in a city, which helps you decide 
where to invest and what are the things to be kept in mind while starting a new business. 
The main scope of the project is to concentrate on Analytics and Data Visualization. 
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Chapter 1 Introduction 
 
 1.1 Problem Statement 
Due to the vast number of restaurants spread worldwide, it is very difficult to get to 
know the quality of a restaurant and the services they provide. Yelp is one such 
website that provides all the information regarding a restaurant. Yelp provides us 
with reviews and ratings provided by the users and other services offered by the 
restaurants such as free Wi-Fi, parking etc. 
 
In-order-to invest in a business or start a new one, one should have an idea of the 
reasons behind the success of the restaurant. The original yelp data set has the general 
details of restaurants but there are no analytics to infer the customer satisfaction and 
the reasons behind the success of a restaurant. 
 
If the factors contributing to the success of a restaurant are known, it would be easy 
for the future investors to make a wise financial decision easily. The solution to this 
problem consists of some analytics that give an idea to the future owner about the 
success factors of the restaurants.  
Data visualization is representing the data in a pictorial or graphical format. It helps the 
decision makers to see the analytics visually, so that it would become easy for people to 
understand the concepts or patterns. 
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Data visualization helps in the following ways [1] 
• Identify areas that need attention or improvement 
• Clarify which factors influence customer behavior 
• Help us understand where and what type of products to be placed  
• Predict sales volumes 
1.2 Goals and Scope 
The main goal of this project is to provide an insight to the future investor/owner, on      
where and what business to invest in or where to start a new business based on the     
customer satisfaction. 
 
The scope of this project is mainly Data Analytics and Data visualization. 
 
 1.3 Solution and Overview 
The proposed solution can help in the following ways. 
1. It gives information about the factors that are responsible for the success of a 
restaurant. In this way it gives the top most successful businesses and the factors 
responsible for the success based on customer satisfaction so that future 
investor/owner gets an idea of where to invest or start a new business. 
2. The analytics also help the owners to concentrate on areas that need improvement 
or invest in an already successful business which help in the success of a 
restaurant. 
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This solution consists of some functional requirements in which MapReduce and Mongo 
queries are used to perform the analysis. The results thus obtained are tabulated and are 
also represented in graphical forms for a better understanding. 
The obtained results help in identifying the factors contributing to the success and the 
factors to be kept in mind while starting a new business. 
If someone wanted to invest or start a new business in a state and city, the analytics help 
in grouping the top restaurants in that area.  The results are ordered by state, which makes 
it easy to search for and can decide based on it. 
 
 1.4 End Users in the application 
 Current Business Owners – They are the people who own businesses and are                                          
registered on yelp and update their business information. 
 Future owners and/or Investors – They are the people who would like to invest or start 
a new business in future 
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Chapter 2 Background and Related Work 
 
This is a type of full stack application which uses data from the database, performs 
the analytics and visualization and it is projected in the front end for the users to use as a 
web application. MongoDB can analyze any type of data in real time and it does it faster 
and better. 
 
2.1 MongoDB 
Advantages of using MongoDB over other databases [2] 
1. MongoDB can incorporate any type of data no matter what size, format and 
source. 
2. MongoDB is built to scale out very large amount of data present in the cloud or 
data center. 
3. MongoDB analyzes any type of data within its own database and gives us real-
time results. 
 
MongoDB has a flexible data model and dynamic schema which allows the users to store 
data in multi-dimensional documents to quickly build and evolve. 
MongoDB has a great flexibility, scalability and high performance when compared to all 
other databases. It enables to store and process any kind of data with little or no difficulty.  
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Architecture: 
 
 
Figure 2-1 MongoDB Architecture [3] 
 
The data set is downloaded and the collections which are JSON files are imported into 
the MongoDB. It records all the user activities and history. The queries written to 
perform analytics are stored in its own database. The visualization is performed and the 
results can be set to any type of chart. The results obtained are then connected to the 
front-end web application using NodeJS which is accessed by the users. 
MongoDB helps in the following ways. 
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• MongoDB lets you store the data in JSON file formats which are highly flexible. It 
means that the data structure can be changed over time. 
• The MongoDB document model maps to the objects in the application code 
making it easy to work with the data. 
• MongoDB is a distributed database and its built in high availability, geographic 
distribution makes it easy to use. 
• Indexing, Real time aggregation provide the most powerful ways to access and 
analyze the data. 
• MongoDB has indexes, which are similar to the indexes in any other database. It 
supports indexes on any field of a document. [4] 
 
2.2 Data Set and Analysis 
2.2.1 Yelp Dataset:  
The dataset downloaded from yelp was of 9.2 GB. There were 5 collections in total. They 
are  
• business.json 
• checkin.json 
• review.json 
• tip.json 
• user.json  
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In this project, the analysis was mainly concentrated on business table as the information 
required to the future owners is mainly located in the business collection. 
 
2.2.2 Collections 
Business 
This collection consists of several details related to every business such as location, 
business id, review count, type of food it provides, parking factors, peak hours and what 
type of environment it has etc. 
It contains almost every detail related to the business. 
Check in 
This collection gives the day of check in and the check in time of customers. It also 
displays the business id corresponding to it. 
Review 
The review collection of this dataset contains columns such as the user id, their rating and 
the message that they post as review. Natural Language Processing can be used to 
analyze this collection to determine what exactly the customer thinks. 
 
Tip 
The tip collection consists of a useful message from the customer to other customers.  
It consists of the user id of the person who posted the message and the date on which the 
tip was posted. 
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User 
This collection contains several details of the yelp users such as the user id, user name, 
since when are they using yelp, review count, friends of the users etc. 
 
All the above collections are given in the dataset out of which the important details that 
we need for this project are present in the business table. 
These collections are JSON format files. They are imported to the MongoDB and then 
the analysis is done on the data and the results are visualized for better understanding. 
 
2.2.3 Pipeline of the Project 
 
• Clean the irrelevant data present in all the files and store them in a new and 
cleaned dataset. 
• Identify the relevant details that can be analyzed with the help of data that is 
already given in the data set. 
• Identify the overall quality of the business by considering the average star rating. 
• Perform the data analysis and compare the factors responsible for success with the 
average star rating of that business. 
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2.3 NodeJS 
NodeJS is a JavaScript runtime that runs on Chrome’s v8 engine. It uses a non-blocking 
and event driven I/O model. 
 
2.3.1 Special features of NodeJS 
NodeJS has many special features that make it powerful and efficient. [5] 
 
Asynchronous and Event Driven – All the API of NodeJS are asynchronous, that is, 
non-blocking. It means that a NodeJS server never waits for an API to return the data. 
After calling it, the server then moves to the next API. 
Very Fast – As it was built on Google Chrome’s V8 engine, the NodeJS library is super-
fast in code execution.  This helps in short execution time of the data even if the size is 
huge. 
High Scalability – NodeJS uses a single threaded program. It can provide service to a 
much larger number of requests than any other server. 
No Buffering – The NodeJS applications never buffer any kind of data and they output 
the data in small chunks. 
 
2.3.2 Components of NodeJS 
 
The NodeJS modules, NPM, Development tools and Frameworks, Node CLI altogether 
constitute the NodeJS components package. The JSON files hold various meta data 
10 
related to the project. This is used to give information to the NPM which will allow to 
identify the project. The NPM is the package manager to NodeJS packages. It hosts 
thousands of free packages to download and use them. [6] 
 
 NodeJS component diagram  
 
                                                Figure 2-2 Components of NodeJS [6] 
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Chapter 3  System Design and Requirements                   
 
3.1 System Design 
The files downloaded from the yelp website are imported to MongoDB. They are then 
queried and analyzed for required specifications. The results thus obtained are visualized 
and plotted on various charts for easy understanding. The pictorial representation helps 
the users to understand the underlying trends and patterns very easily. 
 
The system design is a process in which the architecture, modules, and the data for a 
system are specified to satisfy the requirements. It is the total process of systems theory 
to product development. 
 
3.1.1 Use Case Diagram 
The Use Case Diagram are referred to as behavior diagrams which are used to describe 
the series of actions that some of the systems perform in collaboration with the external 
users. 
The Use Case Diagram here represents all the actions that are carried out through the 
process. [7] 
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Use Case Diagram 
                                                                              
                                                                                                         Factors responsible for success 
 
 
 
 
 
 
 
 
Future Owner/Investor  
 
 
 
 
                                            
 
                                                       Figure 3-1 Use Case Diagram 
Star Rating 
Wi-Fi Factor 
Parking 
Factor 
Credit Card 
Price Range 
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The above use case diagram gives the use cases that are used in the project. These use 
cases represent the factors that are responsible for success of a restaurant 
 
3.1.2 Use case Description 
 
Use case 1 Identify the restaurants with star 3.5 or 
higher 
Initiating Actors Future investor/owner 
Actor’s Goal To list out all the restaurants with average 
star rating equal to or higher than 3.5 in 
the area requested by the user. 
Pre-Condition The current business owners should be 
registered on yelp so that they can provide 
all the information regarding their 
business and future investors who have 
access to the data. 
Post-Condition System lists out all the restaurant 
businesses with average star rating 3.5 or 
higher. 
                                               Table 1 Use Case Description 1 
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Use Case 5 Price Range 
Initiating Actors Future investor/owner 
Actor’s goal To list out the highest and lowest price 
ranges of the restaurants and compare 
them based on the star rating they have. 
Pre-Condition Current business owners should provide 
the relevant data and future investors must 
have access to it to determine the required 
information.  
Post-Condition System determines the highest and lowest 
priced restaurants and compares them 
against the star rating. 
 
                                            Table 2 Use Case Description 5 
 
 
The above two use cases give the higher rated restaurants and compares the restaurants 
with higher price range and lower price range efficiently. 
In the first use case, the future owner is the actor and he would like to know the list of 
restaurants that have star rating of 3.5 or higher.  
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3.2 System Diagram 
 
 
 
 
 
 
 
 
 
                                                Analytics 
 
 
 
 
 
 
      User Interface 
 
 
 
                                                                
      Yelp Data Set 
System 
(MongoDB) 
Results 
(Data and Graph) 
NodeJS 
Web Application 
 
Figure 3-2 System Diagram 
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3.3 Functional Requirements: 
 
                   Query 
                 
               Requirement 
1. Find out top rated restaurants in a 
state. 
 To display the list of all restaurants 
with start rating equal to 3.5 or higher 
2. Find out the Wi-Fi factor  To find out the restaurants that have 
free wi-fi and their corresponding star 
rating. 
3. Valet Parking To find out the restaurants that have 
valet parking and compare the star 
rating to check if plays a role in the 
success. 
4. Credit Card Get the list of restaurants that accept 
credit cards and check their star rating 
to identify how much effect it has on 
the overall success of a business. 
5. Price Range Find out the restaurants that have 
higher and lower price range and 
compare the results based on star 
rating 
                                              Table 3 Functional Requirements                                
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3.4 Sequence Diagram 
Every time the user uses the web application to see the analytics, it hits the MongoDB 
and gets updated. It then retrieves the data and gives out the results. 
 
 
                                                                                                                                                                 
 
 
 
                          Visit 
                                                                                                                   Update records 
                        Requests for                        Hits the database 
                           the data 
                                                                              
 
         Gives out  
            the result                            Retrieve results 
 
 
 
 
                                                           
Users Web App Database Hits Admin 
Figure 3-3 Sequence Diagram 
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Chapter 4  Results 
4.1 Analytics 
The data is analyzed for various use cases that are mentioned above. The results 
obtained through analytics are explained below. 
 
4.1.1 Star Rating: 
The star rating of the restaurants ranges from 1 to 5. The restaurants with rating 3.5 or 
higher are most likely the most successful restaurants in a state. The result is arranged by 
state so that it’s easy to check for all the restaurants in a state where the future owner 
would like to start the business. 
 
List of restaurants with star rating 3.5 or higher: 
            
 
                                          Figure 4-1 Star Rating Data 
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This above table shows all the restaurants with average rating equal to or higher than 3.5. 
Later, many other factors are compared with the star rating they have got, to understand 
the effect of that facility on the rating. 
 
Graph:      
 
 
                                         Figure 4-2 Star Rating Graph 
          
                                                   
4.1.2 Wi-Fi Facilities: 
If the future owner wants to start a restaurant in the downtown of a city, Wi-Fi plays an 
important role. As most of the offices are located in the downtown of a city, people who 
visit a restaurant for lunch might have to finish up important office work. And for this, 
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having Wi-Fi is very helpful. In this project, the restaurants with Wi-Fi are compared 
against the start rating they got. 
Restaurants with Wi-Fi facilities 
Data: 
 
 
                                                      Figure 4-3 Wi-Fi Data 
 
 
Graph 
The names of restaurants are plotted on X-axis and Star rating was plotted on Y-axis 
 
Restaurants with Wi-Fi facilities 
21 
 
                                                        Figure 4-4 Restaurants with Wi-Fi facilities 
 
4.1.3 Valet Parking: 
It would be so frustrating when we do not find a parking and just keep looking for one 
wasting a lot of time. To check out whether the customers may find it as a plus point, I 
ran a query that checks the star rating against valet parking facility. 
 
It was found that most of the restaurants with valet parking have the rating 3.5 or higher. 
This makes the future owner consider the valet parking to be an important factor while 
establishing a new business 
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Restaurants with Valet Parking and their star rating: 
 
                                                 Figure 4-5 Parking Data 
 
Graph: 
 
 
                                                          Figure 4-6 Parking Graph 
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4.1.4 Credit Card Factor: 
Some of the restaurants do not accept Credit Card and as a customer, I can say that it is 
kind of a drawback that affects the overall rating of the restaurant. To find out whether 
this has effect on overall rating of the restaurant, I ran a query and compared the ratings 
of restaurants which accept Credit Card and which do not accept. 
Surprisingly, it’s found out that the ratings fluctuate with in both the results. There are 
restaurants that accept Credit Card with lower rating and vice versa indicating no strong 
correlation between accepting the Credit Card and the star rating. 
 
Graph: 
 
Restaurants which accept Credit Card 
                         
 
                                  Figure 4-7 Restaurants which accept Credit Card 
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The above figure gives the plot of restaurants which accept Credit Card and we can see a 
lot of restaurants that have lower rating which is below 3. 
The graph for the restaurants which do not accept Credit Cards is shown below. 
Restaurants which do not accept Credit Card 
It can be clearly seen that there are lot of restaurants with higher ratings compared to the 
restaurants that accept Credit Card.  
 
Graph: 
 
 
                              Figure 4-8 Restaurants which do not accept Credit Card 
 
 
4.1.5 Map Reduce function 
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I have written a MapReduce operation to combine business and review collections. This 
in turn gives the details of business and reviews details such as the message and review 
id. 
The function below gives us the business id and average star rating given by all users. It 
combines with the review collection and gets the combined result. 
 
 
 
                                                Figure 4-9 MapReduce Function 
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              Figure 4-10 MapReduce output on a portion of yelp data set 
 
 
 
4.2 User Interface 
The User Interface consists of a login page and a registration page. The future 
investors/owners should register into the application before using it to retrieve the 
information. After they register, they should login using the credentials. It gives the list of 
all states that are present in the database. And they should select a state in-order-to view 
the information of restaurants in that area. After selecting the state, it displays a list of 
restaurants and their average star ratings given by all users combined. 
A screenshot of the web application page is given below. 
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                                                      Figure 4-11 User Interface 
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Chapter 5  Conclusions and Future Work 
 
5.1 Conclusions: 
The trends and patterns obtained from analytics, vary for various businesses. The 
factors responsible for success are unpredictable in some cases like the restaurants which 
accept Credit Cards and which do not accept. The data is analyzed for all the use cases 
that are mentioned at the starting of the project. The analytics used for customer 
satisfaction gives an insight to the future investor/owner on where to invest or start a new 
business and the factors that are to be considered for a successful business apart from just 
the quality of food. The main concentration is done on Analytics platform and Data 
Visualization. The project as a whole implements as a full stack as it has database, 
Analytics and User Interface. The results of analytics queries are projected in the User 
Interface for the users of web application. 
 
This project has helped me in deep understanding of MongoDB and NodeJS which 
is a complete new topic for me. Major difficulty was faced while learning NodeJS from 
scratch and implementing it along with MongoDB. 
 
 
 
 
29 
5.2 Future Work: 
In the continuation of this project, I would like to implement it in Scikit Learn. I would 
like to explore the hidden patterns and use Natural Language Processing and Sentimental 
Analysis which can give more accurate results. I want to use Sentimental Analysis on the 
review collection, to find out how the customers really feel about the restaurant. It helps 
to understand and analyze the review that they have written. 
  
As I started learning R, which is very much easy to implement the predictive Analysis, I 
would like to try out the analytics in R platform. 
 
 
5.3 Contribution of CIS 798 (Big Data Analytics) and CIS 732 (Machine 
Learning and Pattern Recognition) courses in this project 
 
My strong interest towards Analytics started with the course CIS 798. The assignments 
consisted of wide range of technologies and it helped me to understand how each 
technology/language differ from the other in performing analytics. 
CIS 732 introduced me to the concepts of machine learning and I would like to use it in 
my future work. 
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